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AB Previously, the authors demonstrated an enhancement of in vitro antibody 
(Ab) prodn: in response to T-dependent antigens (TD-Ag) by astaxanthin, a 
carotenoid without vitamin A activity. The effects of .beta . -carotene, a 
carotenoid with vitamin A activity, and lutein, another 

carotenoid without vitamin A activity, on in vitro Ab prodn. were examd. 
with spleen cells from young and old B6 mice. In addn. , the in vivo 
effects of lutein, astaxanthin, ajpd . beta . -carotene on Ab prodn. 
were studied in young and old BsC^iice^ Lutei n, but not 

.beta. -carotene, ejihanced in vitro Ab prod n. in response to TD-A gs . The 
depletion of T-helper cells prevented the enhancement of Ab prodn. by 
lutein and astaxanthin. In vi vo A b prodn. in response to TD-Aq 
w as significantly enhanced by lutein, astaxanthin, and 

. Beta. -carotene. T he nos . of Ig M- a nd IgG-secretinq cel4 s also incr eased 
in vivo with the ad ministration oT'HT'ese carotenoids ^wTien mice were 
primed — — - 

witti TD-Ags . Antibody prodn. in response to TD-Ags in vivo and in vitro 
was significantly lower in old than in young 86 mice. Astaxanthin 
supplements partially restored decreased in vivo Ab prodn. in 
response to TD-Ags in old 86 mice. Lutein and . beta . -carotene 
? Is o enhanced in vivo Ab prodn. in re^ipo nsp i-n Tn-nq,c| in old BT^mice, 
although to a lesser extent than did astaxanthin. However, none of the 
. carotenoids had an effect on in vivo or in vitro Ab prodn. in response to 
T-independent antigen. Tjies-e. results indicate qT^i f i r.^rrt^ 
immunom o dulating actions of carotenoids for hnmnrpil iTnTn^ ] p^ 
responses^ to TD-Aqs_a^ nd sugge st that r.arnt enoid supplementation may b e 
^^■".^X^.g.-i^'' ^" restnrjinq humoral -tTmrminfi rP5;pr> pses in older animaT_ s^ 
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AB The possible iramuno-modulatory action of dietary lutein 
in dogs is not known. Female Beagle dogs (17-18-month 

old; 11.4+/-0.4kg body weight) were supplemented daily with 0, 5, 10 or 
20mg lutein for 12 weeks. Delayed-type hypersensitivity (DTH) 
response to saline, phytohemagglutinin (PHA) and a polyvalent vaccine was 
assessed on Weeks 0, 6 and 12. Blood was sampled on Weeks 0, 2, 4, 8 and 
12 to assess (1) lymphocyte proliferative response to PHA, concanavalin A 
(Con A) , and pokeweed mitogen (PWM) , (2) changes in peripheral blood 
mononuclear cell (PBMC) populations, (3) interleukin-2 (IL-2) production 
and (4) IgG and IgM production. After the completion of 12 -week study, we 
continued to collect the blood weekly up to 17 weeks to evaluate the 
changes in immunoglobulin production upon first and second 
antigenic challenges on Weeks 13 and 15. Plasma lutein 
+zeaxanthin was undetectable in unsupplemented dogs but 
concentrations increased (P<0.05) rapidly on Week 2 in lutein 
-supplemented dogs. Thereafter, concentrations generally 
continued to increase in dose-dependent manner, albeit at a much slower 
rate. Dogs fed lutein had heightened DTH response to 
PHA and vaccine by Week 6. Dietary lutein increased (P<0.05) 
lymphocyte proliferative response to all three mitogens and increased the 
percentages of cells expressing CD5, CD4, CD8 and major 
histocompatibility 

complex class II (MHC II) molecules. The production of IgG increased 
(P<0.05) in lutein-fed dogs after the second antigenic 
challenge. Lutein did not influence the expression of CD21 
lymphocyte marker, plasma IgM or IL-2 production. Therefore, dietary 
lutein stimulated both cell -mediated and humoral immune 
responses in the domestic canine. 
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AB ... in response to TD-Ags in vivo and in vitro was significantly 
lower in old than in young B6 mice. Astaxanthin supplements 
partially restored decreased in vivo Ab prodn. in response to TD-Ags in 
old B6 mice. Lutein and . beta . -carotene also enhanced. . . had an 
effect on in vivo or in vitro Ab prodn. in response to T-independent 
antigen. These results indicate significant iromunomodulating 
actions of carotenoids for humoral immune responses to TD-Ags 
and suggest that carotenoid supplementation may be beneficial in 

restoring 

humoral immune responses in older animals. 
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